Whereas the psychopathy associated with schizophrenia includes both positive and negative symptoms, the quality of life of patients with schizophrenia is becoming increasingly important in the evaluation of antipsychotic drugs. Comprehensive evaluations of new psychopharmacologic agents and mental health interventions require both the clinical assessment of changes in psychopathology and the assessment of quality of life (Awad 1992; Lehman et al. 1993; Revicki and Murray 1994) . Several reviews of clinical trial outcomes have found that although all trials included assessments of positive symptomatology, few studies evaluated negative symptoms or quality of life outcomes (Carpenter et al. 1981; Collins et al. 1991) .
Quality of life, specifically health-related quality of life, can be defined as the value assigned to duration of life as modified by the impairments, functional states, perceptions, and social opportunities that are influenced by disease, injury, treatment, or policy (Patrick and Erickson 1993) . Quality of life measurements have been used in patients with schizophrenia to assess community needs and are increasingly being used to assess treatment interventions in clinical trials (Awad et al. 1997) . Both generic and disease-specific quality of life instruments are available for assessing the outcomes of schizophrenia treatments. The quality of life scale (Heinrichs et al. 1984) , the quality of life interview (Lehman et al. 1986) , and the Wisconsin quality of life scale (Becker et al. 1993 ) are being used in clinical trials. There are numerous challenges in collecting quality of life data from patients with schizophrenia and also multiple ways to collect the data, including patient and clinician reports.
Conventional antipsychotic drugs are effective in alleviating positive symptoms; however, many patients continue to experience negative symptoms as manifested by reduced functioning and well-being. In addition, these drugs are associated with movement disorders and other serious side effects (Kane and Marder 1993) . Because of these limitations, there is a continued search for new antipsychotics with broad clinical efficacy and little or no side effects. Clozapine has proven effective in treating chronic schizophrenia Meltzer et al. 1990; Breier et al. 1994) , but the rate of seizures, agranulocytosis, and other troublesome side effects have restricted clozapine's use to patients with psychopathology resistant to conventional neuroleptic treatment. Risperidone appears to be safe and clinically effective, with some improvement in negative symptom efficacy Meibach 1994, Chouinard et al. 1993 ) and few extrapyramidal symptoms (Marder and Meibach 1994) .
More recently, olanzapine has been shown to be an effective treatment for schizophrenia (Tollefson et al. 1997 , Beasley et al. 1996a . Olanzapine, a thienobenzodiazepine, is a putative atypical antipsychotic and a potent 5-HT 2A/2C and dopamine D 4/ D 1/ D 2 antagonist with anticholinergic activity (Moore et al. 1993 (Moore et al. , 1994 . This study was designed to evaluate the effect of three different olanzapine dosages compared with placebo and haloperidol on improvement in symptomatology and quality of life outcomes. Because olanzapinetreated patients demonstrated superior short-term efficacy compared with placebo-and haloperidol-treated patients, it was hypothesized that these results would persist long-term. Furthermore, it was hypothesized that the superior efficacy and safety profile of olanzapine would contribute to greater quality of life in olanzapine-treated patients compared with haloperidoland placebo-treated patients.
METHODS

Study Design
A total of 335 male and female aged 18 to 65 years with DSM-III-R documented schizophrenia (American Psychiatric Association 1987) with an acute exacerbation from 23 clinical centers was included in this study. Acute phase efficacy and safety results have previously been reported (Beasley et al. 1996a ). Patients were required to have a brief psychiatric rating scale-anchored (BPRS) (Woerner et al. 1988 ) total score (items scored 0 to 6) of at least 24. Patients were excluded if they had DSM-III-R organic mental or substance use disorders active within 3 months of study entry or were at serious suicidal risk. Patients were required to be off oral neuroleptics for at least 2 days and off depot neuroleptics for at least 6 weeks before study entry. All patients gave written informed consent before entering the study. The study protocol was approved by each center's institutional review board.
Patients discontinued all antipsychotic medications and entered a single-blind, placebo lead-in period of 4 to 7 days. Patients whose BPRS total scores decreased Ͼ 25% or whose BPRS total score decreased to Ͻ 24 during the placebo lead-in phase were discontinued as placebo responders. After the placebo lead-in phase, patients eligible to continue the study were randomized at baseline to one of five treatment groups: olanzapine 5 Ϯ 2.5 mg/day (Olz-L), olanzapine 10 Ϯ 2.5 mg/day (Olz-M), olanzapine 15 Ϯ 2.5 mg/day (Olz-H), haloperidol 15 Ϯ 5 mg/day (Hal), or placebo. Patients began treatment with the middle dose of their assigned dosage range. The dose could be increased or decreased as clinically indicated. Upward adjustment could occur at any regularly scheduled visit. Downward adjustment could occur at any time. Lorazepam (up to 10 mg/day) was allowed if a sedative was needed, and benzotropine mesylate (up to 6 mg/day) was allowed to control extrapyramidal symptoms. Patients received usual care with regard to vocational and psychosocial support.
Patients remained hospitalized during the placebo lead-in and the first 2 weeks of double-blind therapy. For the next 4 weeks, patients could be inpatients or outpatients. Once released to outpatient status, patients were to remain outpatients. Rehospitalization did not necessitate withdrawal of the patient from the study. Patients could be discharged to outpatient status if their BPRS total score decreased Ͼ 25% from baseline (randomization) or was Ͻ 24, and they were judged capable of functioning safely in an outpatient setting. The duration of the double-blind acute phase was 6 weeks. Patients were eligible to enter the double-blind extension if they were responding to treatment at the completion of the acute phase, were experiencing no serious adverse effects, and if the clinical investigator thought continued treatment was clinically warranted. Patients not responding to therapy (nonresponders) discontinued from the study at the end of the acute phase. Response was defined as either a Ͼ 40% decrease from baseline in BPRS total score or a BPRS total score Ͻ 18. If arrangements to place a patient in an outpatient living situation were not made by the end of the acute phase, the patient was permitted to enter the double-blind extension and continue as an inpatient for up to 4 additional weeks. If the patient still did not have outpatient living accommodations, the patient was discontinued from the study.
This article addresses the efficacy and quality of life outcomes over the first 24 weeks of the study. Results were based on patients responding to acute treatment. Quality of life evaluations were not analyzed past 24 weeks because of very small sample sizes (three to 15 per treatment group for the 36-week assessment and three to 12 patients per treatment group for the 52-week assessment).
The BPRS, scale for the assessment of negative symptoms (SANS) (Andreasen 1982) , and the clinical global impressions-severity (CGI severity) (Guy 1976) were used to evaluate changes in overall and negative symptomatology and were administered at baseline and all scheduled visits. All data collection was performed by trained clinicians.
Quality of life outcomes for patients with schizophrenia have been evaluated using a number of different measures (Lehman and Burns 1990; Revicki and Murray 1994) . In this study, the quality of life scale (QLS) was used because the QLS is a disease-specific quality of life measure of schizophrenic deficit syndrome or enduring negative symptoms (Heinrichs et al. 1984) . The QLS has been used in studies assessing the relationship between negative symptoms and prognosis in quality of life and social adjustment (Bellack et al. 1990; Mueser et al. 1991) as well as in continuous versus targeted medication in schizophrenia outpatients (Carpenter et al. 1990) . In an open-label 6-month clozapine study in patients with treatment-resistant schizophrenia, the QLS was used and indicated a favorable response (Meltzer et al. 1990 ). Olanzapine, an atypical antipsychotic agent, exhibits improvements in negative symptoms compared with typical agents, such as haloperidol. Therefore, the QLS, a quality of life scale that focuses on negative symptoms, was chosen.
The QLS is a semi-structured interview administered and rated by trained clinicians. Although self-report measurement may be preferable, it may not be possible in patients with significant thought disturbances and cognitive impairment. It contains 21 items rated on a 7-point scale based on the interviewer's judgement of patient functioning. A total QLS and four subscale scores are calculated, with higher scores indicating less impairment. The four subscale scores are intrapsychic foundations, interpersonal relations, instrumental role category, and common objects and activities. Intrapsychic foundations (six items) evaluates a patient's cognition, conation, and affectivity. Interpersonal relations (eight items) measures different aspects of social relations and interpersonal experience. Instrumental role category (four items) focuses on various social roles such as student, housekeeper, or worker. Common objects and activities (two items) assumes that participations in the community is reflected in the possession of common objects and engagement in a range of regular activities. The QLS has acceptable reliability (Heinrichs et al. 1984) . Intraclass correlations range from 0.53 to 0.94 for individual items and range from 0.88 to 0.97 for the four subscales and total scores. Lehman and colleagues (1993) provide support for the convergent validity of the QLS by showing significant correlations between QLS subscales and relevant subscales on the quality of life interview. The QLS was administered at baseline for all patients and at weeks 12 and 24 for patients responding to treatment. No postbaseline QLS scores were available for nonresponders.
Statistical Analysis
Treatment group differences on baseline demographics, illness characteristics, and QLS scores were evaluated by using 2 tests for categorical data and analysis of variance (ANOVA) for continuous data. The ANOVA model contained the term treatment. Differences in treatment discontinuation rates and study completion rates were evaluated by using 2 tests. Change from baseline to the week 24 score (last observation carried forward [LOCF]) was calculated for the efficacy and QLS scores. Of the 335 randomized patients, 76 (23%) had both a baseline and a postbaseline QLS score. Both within-treatment group and betweentreatment group LOCF changes from baseline to endpoint were evaluated. The within-treatment group changes were evaluated using Wilcoxon signed rank tests. Between-treatment group changes were evaluated by ANOVA to compare the Olz-L, Olz-M, Olz-H, and Hal treatment groups with the placebo treatment group and the three olanzapine treatment groups with the Hal treatment group. The ANOVA model contained the terms treatment and investigator.
Baseline differences between treatment responders and nonresponders, regardless of treatment group, were compared by using 2 tests for categorical variables and ANOVA for continuous variables. The ANOVA model contained the term responder (yes/no).
In an exploratory analysis, analysis of covariance (ANCOVA) was used to compare the LOCF change from baseline to week 24 in QLS scores among the five treatment groups after substituting estimates of endpoint QLS scores for treatment nonresponders. The ANCOVA model contained the terms treatment and investigator as well as the covariate baseline QLS score. To account for the missing QLS scores for patients not showing a response at the end of the acute phase, an assumption was made that these patients' QLS scores would be unchanged from baseline (zero change from baseline).
A two-tailed 0.05 level of significance was used for all statistical tests. No adjustment was made for multiple comparisons.
RESULTS
Baseline Characteristics
Demographic and illness characteristics and QLS scores for responders with a baseline and at least one followup QLS total score are summarized in Table 1 . No significant differences were observed among the treatment groups with respect to demographics and baseline BPRS, CGI severity, and QLS scores; however, a significant difference was found for SANS summary scores. The Olz-H treatment group had the highest mean SANS summary score, reflecting greater negative symptom severity at baseline compared with the other treatment groups.
The Olz-M treatment group differed from the other treatment groups since this group was over 4 years older, had a greater percentage of the paranoid subtype, had a smaller percentage with Ͻ 10 previous episodes, and had lower baseline quality of life total, intrapsychic foundations, and interpersonal relations scores.
Patient Disposition
Patient disposition for patients responding to doubleblind therapy at the end of the acute phase who continued into the responder extension is shown in Table 2 . No significant differences were observed among the treatment groups. The completion rates in the olanzapine treatment groups were over twice those observed in the placebo and Hal treatment groups.
Discontinuations due to adverse events were lower in the olanzapine treatment groups than in the placebo and Hal treatment groups. The discontinuation rate due to lack of efficacy in the placebo group was over twice the rates observed in the other treatment groups.
Efficacy
Mean changes from baseline to week 24 (LOCF) in the efficacy rating scales are summarized for responders in Table 3 . There were significant within-treatment group improvements in BPRS total scores in all but the placebo treatment group. The Olz-M, Olz-H, and Hal treatment groups showed significant mean improvement in BPRS total score compared with the placebo group. No significant differences in BPRS total scores were observed between the Hal treatment group and the olanzapine treatment groups. Significant within-treatment group improvement in negative symptoms based on the SANS summary score was observed in the Olz-M, Olz-H, and Hal treatment groups. The Olz-H treatment Abbreviations: Olz-L ϭ olanzapine treatment range, 2.5, 5, or 7.5 mg/day; Olz-M ϭ olanzapine treatment range, 7.5, 10, 12.5 mg/day; Olz-H ϭ olanzapine treatment range, 12.5, 15, 17.5 mg/day; Hal ϭ haloperidol treatment range, 10, 15, 20 mg/day; SD ϭ standard deviation; AE ϭ acute exacerbation; BPRS ϭ brief psychiatric rating scale; SANS ϭ scale for the assessment of negative symptoms; CGI ϭ clinical global impressions; QLS ϭ quality of life scale.
a p-values are from 2 tests for categorical variables and ANOVA for continuous variables.
group demonstrated significant mean improvement in SANS summary score compared with the Hal treatment group. Significant within-treatment group improvement in CGI severity score was observed in all but the placebo treatment group. The Olz-M and Olz-H treatment groups showed significant mean improvement in CGI severity score compared with the placebo treatment group. No significant differences in CGI severity scores were observed between the Hal treatment group and the other treatment groups.
Quality of Life for Responders
Mean changes from baseline to week 24 (LOCF) in the QLS for responders are summarized in Table 4 . No significant within-treatment group changes in QLS total or subscale scores were observed for the placebo, Olz-L, or Hal treatment groups. For the Olz-M and Olz-H treatment groups, there were significant within-treatment group changes in QLS total scores and all QLS subscale scores.
Significant mean improvement in all QLS scores at week 24 were observed in the Olz-M treatment group compared with the placebo treatment group. The Olz-H treatment group demonstrated significant mean improvement in QLS total score compared with the placebo treatment group, and this difference appeared to be attributable to improvements in instrumental role category and common objects and activities scores. No significant differences in mean changes in QLS scores were observed between the Hal treatment group and the other treatment groups. Abbreviations: LOCF ϭ last observation carried forward; SD ϭ standard deviation; vs ϭ versus; BPRS ϭ brief psychiatric rating scale; SANS ϭ scale for the assessment of negative symptoms; CGI ϭ clinical global impressions; Olz-L ϭ olanzapine treatment range, 2.5, 5, or 7.5 mg/day; Olz-M ϭ olanzapine treatment range, 7.5, 10, 12.5 mg/day; Olz-H ϭ olanzapine treatment range, 12.5, 15, 17.5 mg/day; Hal ϭ haloperidol treatment range, 10, 15, 20 mg/day.
Baseline Comparison between Treatment Responders and Nonresponders
Comparisons were made between treatment responders and nonresponders (regardless of treatment group assignment) on baseline demographics, illness characteristics, and QLS scores (Table 5 ). Significantly fewer responders had a chronic course of schizophrenia with acute exacerbation at baseline than nonresponders, whereas significantly more responders had Ͻ10 previous episodes of acute schizophrenia. The age of psychosis onset was significantly greater for responders than nonresponders. Severity of illness for responders at baseline was significantly less than for nonresponders as measured by the efficacy rating scales. Responders also had significantly greater quality of life at baseline than nonresponders, as reflected by the mean QLS scores.
Quality of Life All Patients
Baseline QLS scores were carried forward for patients not demonstrating a response to treatment (nonresponders) at the completion of the acute phase. Least squares mean change from baseline to week 24 (LOCF) for all patients (responders and nonresponders) is shown in Table 6. Least squares means adjusted for baseline QLS score.
Results from comparisons of the olanzapine treatment groups with the placebo and Hal treatment groups were similar to those observed when only responders were included in the analysis (Table 4) ; however, a few differences in significance of the results were observed. One difference occurring for all patients was that the Olz-M treatment group showed significant improvement in the QLS intrapsychic foundations score compared with the Hal treatment group. Also, the Olz-H treatment group showed significant mean improvement in QLS interpersonal relations score compared with the placebo treatment group. Furthermore, in the analysis of all patients, the difference between the Olz-L and placebo treatment groups for improvement in QLS common objects and activities was not significant but was in the analysis of responders.
As in the analysis of responders, mean improvement was greatest in the Olz-M treatment group for QLS total and intrapsychic foundations scores. The Olz-M and Olz-H treatment groups had similar improvement on the remaining scores. Abbreviations: LOCF ϭ last observation carried forward; SD ϭ standard deviation; vs ϭ versus; QLS ϭ quality of life scale; Olz-L ϭ olanzapine treatment range, 2.5, 5, or 7.5 mg/day; Olz-M ϭ olanzapine treatment range, 7.5, 10, 12.5 mg/day; Olz-H ϭ olanzapine treatment range, 12.5, 15, 17.5 mg/day; Hal ϭ haloperidol treatment range, 10, 15, 20 mg/day.
DISCUSSION
The psychopathology associated with schizophrenia exerts a considerable impact on patient quality of life (Lehman et al. 1993; Revicki and Murray 1994) . Several different instruments have been used to assess the impact of schizophrenia and various mental health interventions on quality of life in patients with chronic schizophrenia (Lehman and Burns 1990; Revicki and Murray 1994) . The QLS was developed to evaluate the deficit syndrome in patients with schizophrenia (Heinrichs et al. 1984) . The deficit syndrome is associated with impaired functioning and reduced reintegration into the community.
Olanzapine at doses of 10 Ϯ 2.5 mg/day and 15 Ϯ 2.5 mg/day was significantly more effective than placebo in reducing the severity of psychotic symptoms based on improvement in BPRS total and CGI severity scores over a 24-week period in patients with schizophrenia who responded to acute treatment. Significant withintreatment group improvement in negative symptoms based on the SANS summary score was observed for responders in the Olz-M, Olz-H, and Hal treatment groups. The Olz-H-treated responders demonstrated significant improvement in negative symptoms based on the SANS summary score compared with the Hal-treated responders.
Patients responding to acute treatment with olanzapine administered at doses of 10 Ϯ 2.5 mg/day and 15 Ϯ 2.5 mg/day tend to have greater improvement in QLS scores compared with those responding to acute treatment with placebo, haloperidol, and the low dose of olanzapine. The Olz-M and Olz-H treatment groups demonstrated mean improvements of 24.6 and 15.5, respectively, in QLS total scores compared with 1.7 for placebo-treated responders, 6.7 for Olz-L-treated responders, and 4.9 for Hal-treated responders. Improvement in quality of life was significant in the Olz-M and Olz-H treatment groups compared with the placebo treatment group. Despite the significant within-treatment group improvements in QLS total scores in the Olz-M and Olz-H treatment groups, no significant differences were observed between the olanzapine and Hal treatment groups.
The Olz-M treatment group displayed baseline differences in age, percentage with the paranoid subtype, percentage with Ͻ10 previous episodes, and quality of life. Power for detecting baseline differences was low due to small sample sizes, and significant baseline differences were not found. Though these baseline differ- ences were not significant, they may have contributed to the group's superior efficacy and safety results. The absence of significant treatment group differences between the olanzapine and Hal treatment groups may be due to the small sample sizes and the process of collecting QLS data. The QLS was not administered at the end of the acute phase; therefore, followup scores were available only for those patients who entered the responder extension. Of the patients assigned by random allocation to the Olz-H treatment group, 32% continued into the responder extension and had a baseline and postbaseline QLS score, whereas only 17% of the patients in the Hal treatment group continued and had the QLS scores. The patients included in the QLS analysis were a very select group who showed evidence of treatment response, with no severe adverse events, and who the investigators decided continued treatment would be beneficial. The small sample sizes reduced the power for observing differences between the olanzapine and Hal treatment groups. When the treatment group comparisons were performed assuming no improvement in nonresponders, the Olz-M demonstrated significant improvement in QLS intrapsychic foundation score compared with the Hal treatment group, with a trend toward significance for the QLS total score. However, caution must be exercised when interpreting these findings, because they assume no change in QLS scores for treatment nonresponders. Other methods of imputing QLS scores for nonresponders may have resulted in different findings.
The changes in QLS scores experienced by patients given olanzapine 7.5 to 17.5 mg/day were comparable to changes seen in clozapine-treated patients (Meltzer et al. 1990 ). Meltzer et al. (1990) observed improvements of 22.1 points in QLS total scores over 24 weeks in clozapine responders, compared with the improvements of 15.5 to 24.6 points in olanzapine-treated patients over 24 weeks observed in this study.
The group of responders who entered the extension had less impairment at baseline in QLS total scores and in interpersonal relations, intrapsychic foundations, and common objects and activities compared with those patients who did not enter the extension. The treatment responders also had somewhat less severity of illness compared with nonresponders. Consequently, QLS scores may be predictive of treatment response in patients with chronic schizophrenia. Patients with lower QLS scores may have a worse prognosis for treatment response and recovery.
In conclusion, these findings provide support for the positive impact of olanzapine treatment in patients re- Abbreviations: LOCF ϭ last observation carried forward; LS ϭ least squares; SE ϭ standard error; vs ϭ versus; QLS ϭ quality of life scale; Olz-L ϭ olanzapine treatment range, 2.5, 5, or 7.5 mg/day; Olz-M ϭ olanzapine treatment range, 7.5, 10, 12.5 mg/day; Olz-H ϭ olanzapine treatment range, 12.5, 15, 17.5 mg/day; Hal ϭ haloperidol treatment range, 10, 15, 20 mg/day. sponding to acute treatment on improvement in overall and negative symptomatology and quality of life. Improvement in QLS scores suggests that olanzapine, at doses of 10 Ϯ 2.5 mg/day and 15 Ϯ 2.5 mg/day, improves the quality of life of patients with schizophrenia who responded to acute treatment. This improvement in patient functioning may then lead to an accelerated reintegration into society. Confirmation of these findings requires larger patient samples with follow-up of responders and nonresponders.
